Most memory "implantation" studies have elicited false memories by using fake narratives. Recently, Wade, Garry, Read, and Lindsay (2002) showed that doctored photographs can be used to create false childhood memories in adults. Fifty percent of Wade et al.'s sample reported details of taking a childhood hot air balloon ride, although they had never been in a balloon. In this experiment, we investigated whether photos or narratives influence memory more than the other. We exposed subjects to either a fake photograph or a fake narrative of a childhood hot air balloon ride. Subjects tried to remember the false event and three real events over 1 week. Narratives were more likely to produce false memory reports than were photos. We offer a fluency-based account of our results and suggest that narratives promote more familiarity in subjects than do photographs.
In this digital age, we know that the saying "the camera never lies" is not true. Of course, it never really was true. Photographs have long been used to modify collective memory. Stalin, for example, cut the out-of-favor from official photographs (King, 1997) . Not only can doctored photos alter collective memory; new research shows that they can distort our personal memories. Recently, Wade, Garry, Read, and Lindsay (2002) adapted Loftus and Pickrell's (1995) narrative-based paradigm. Wade et al. showed adults a mix of real childhood photos and one fake photo depicting each subject in a hot air balloon; 50% eventually remembered details of the trip. This rate is much higher than that seen in the narrative literature, where narrative "implantation" studies have produced a mean weighted false report rate of 31% (see Lindsay, Hagen, Read, Wade, & Garry, 2004) . In this article, we address the question of whether false photographs or false narratives are a more powerful tool for creating false memories.
There are many reasons to predict that photographs should be better at creating memories for false events. Intuitively, we think that photographs are better at helping us to remember genuine events. We surveyed 30 colleagues and asked, "Would a photograph or a written description of a childhood event be better at jogging your memory?" All 30 chose photographs. Scientific research also predicts that photos should influence memory more than words. Photographs should help people visualize events, and myriad studies show that visualizing something helps recall (Dobson & Markham, 1993; Paivio, 1971) . In addition, research shows that we do not simply adopt a false suggestion without evaluating the credibility of the source of that suggestion (Dodd & Bradshaw, 1980; Johnson, Hashtroudi, & Lindsay, 1993; Vornik, Sharman, & Garry, 2003) . Because we have a misplaced but pervasive faith in the objective quality of photographs (Mided, 1998) , we view them as more credible than narrative descriptions. Indeed, we have all swapped childhood stories at some family gathering, only to have a dispute arise over which sibling actually did what. We do not, however, have those disputes about photographs.
We might conclude, then, on the basis of research and everyday experience, that false photos would cultivate false memories better than narratives would. However, other research suggests that narratives would work better. That research shows that we consider how familiar an event feels when judging whether it really happened.
In general, the more familiar a memory is, the more likely one is to conclude that the event was real (Jacoby, Kelley, & Dywan, 1989; Johnson et al., 1993) . However, different factors can promote a feeling of familiarity, such as the ease with which information is remembered. This ease-of-remembering-or fluency-can be misattributed to prior experience, which in turn causes people to have memory distortions (Jacoby et al., 1989; Whittlesea, 1993 ).
Bernstein and colleagues (Bernstein, Whittlesea, & Loftus, 2002; Nourkova, Bernstein, & Loftus, 2004) have shown how increased fluency can cause false memories. Bernstein et al.'s subjects rated their confidence
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that a list of experiences had happened to them (for example, broke a window playing ball), but for some subjects a central word was scrambled (broke a nwidwo playing ball). Initially, the meaningless scrambled word is processed with little fluency, but the context helps subjects make sense of it and process it more easily. Its fluency increases, and subjects attribute the resulting familiarity to having had the experience. More recently, Kronlund and Whittlesea (2005) showed that subjects who processed words deeply during encoding were more likely to report seeing them twice when they were presented only once. Presumably, the richer processing enhanced subjects' fluency for the words, so that when asked to remember the words later, they had the illusion of repetition. Which medium then, photographs or narratives, should be better at increasing fluency? Because narratives allow and even demand that subjects generate their own details, narratives should give subjects freedom to generate their own images, incorporate personal knowledge, and require deeper processing. By contrast, photographs impose more constraints on imagination because they depict specific details, people, and settings (see also Hyman, Husband, & Billings, 1995 , who showed that subjects who incorporated self-knowledge into their imagery were more likely to develop false memories). Taken together, research suggests that narratives should establish more familiarity than should photos and make subjects more likely to falsely remember events. In short, theoretical reasoning leads to different predictions about the relative power of photographs and narratives. We pitted doctored photos against false narratives to investigate which was more powerful in eliciting false memories.
METHOD Subjects
Forty-four introductory psychology students each recruited a family member subject who had not experienced the false event. We randomly allocated subjects to either the false photo or false narrative condition. The subjects ranged in age from 18 to 30 years (M photo ϭ 21.7, SD ϭ 3.4; M narrative ϭ 21.5, SD ϭ 3.6) and received a $25 voucher for participating.
Procedure
For each subject, we created a booklet containing photos and narratives, with three real events and one false event. Event 3 was always the false event, either a photo or a narrative. To prevent order effects, we counterbalanced the medium of Event 1 and Event 2 within each condition (see Figure 1 ). 1
Creating true events. Confederates gave us photographs of moderately significant events (school functions, family trips) showing the subject between the ages of 4 and 8. We digitized the photos and printed them in grayscale at 300 dpi and 18 ϫ 16 cm. Confederates also helped us to create two true narratives, 2-3 sentences long. True narratives described the event, the subject's age, the people involved, the approximate year, and the location.
Creating false events. For photo subjects, we used Adobe Photoshop 7.0 to produce an image of a childhood hot air balloon ride (see Figure 2 and Wade et al., 2002) . The photograph always depicted the subject and at least one family member.
For narrative subjects, we personalized a generic 45-word description of the balloon ride. We took steps to equate the information in both mediums, showing eight judges 2 subjects' balloon photos from the Wade et al. (2002) study. Judges answered four questions: "Who is in the photo?" "What are they doing?" "Where are they doing it?" and "Can you date the photo?" They were asked to write anything else they could infer.
Judges provided a total of 25 details. We took the most frequently reported details-reported by at least six (75%) of the judges-to create the core of our false narrative. We then customized the narrative for individual subjects by adding personal details that would have been apparent had they been assigned to the photo condition (approximate age, family member[s] involved). We obtained a photorealistic printer that emphasized light and shadows. When we asked eight new judges in what season they thought the balloon ride had occurred, six said the shadows suggested late autumn/early winter (May/June in New Zealand). Thus, we noted the season in the narrative. Finally, we incorporated the subject's hometown into the narrative to make it comparable to true narratives. The final version of the narrative was:
When you were between [4-6] years old, you and your [dad] went up in a hot air balloon in [Wanganui] . You didn't go far off the ground because the ropes anchoring the balloon were still attached. It was around May/June; a colder season.
Interviews. We used Wade et al.'s (2002) interview procedure. The subjects attended three interviews over 1 week. Interviews 1 and 3 were audiotaped.
Interview 1. The subjects were told that the study was about childhood reminiscence. They reported everything they could recall about each event in turn. If they could not recall an event (usually the false event), we reassured them that long-ago events were often difficult to recall and asked them to spend a minute concentrating and trying to remember. If the subjects still failed to recall an event (usually the false event), we encouraged them to engage in guided imagery for 1 min, to close their eyes and try to picture themselves being back in a hot air balloon.
When the subjects could recall no more, we measured their confidence that each event actually occurred on a 7-point scale from 1 (0% confident) to 7 (100% confident). We also adapted a questionnaire by Berntsen, Willert, and Rubin (2003) to measure the qualities of the subjects' memories. The subjects indicated on a 7-point scale (1 ϭ low, 7 ϭ high) whether they could (1) relive the original event in their mind; (2) see the event in their mind; (3) hear the event in their mind; (4) feel the original emotions associated with the event; (5) remember the event rather than just knowing it happened; (6) remember the event as a coherent story; (7) believe the event occurred the way in which they remember it; and (8) talked/ thought about the event in the past.
We asked the subjects not to discuss childhood events with family members or to review childhood photographs until the study was over, and to try to remember more about the events. They took copies of their booklets home to remind them to think about the events daily.
Interview 2. The subjects returned for the second interview 3-4 days later to report any additional event details. If necessary, we repeated guided imagery instructions from Interview 1. The subjects again answered the qualitative-detail questions.
Interview 3. The final interview was conducted 1 week after Interview 1 and followed the same procedure. Prior to debriefing, we asked the subjects (1) how often they had thought about the events during the study; (2) whether they had discussed the events with others; and (3) which event medium (photo vs. narrative) was better at "jogging" their memory. Finally, the subjects were debriefed.
RESULTS AND DISCUSSION
Most subjects expressed surprise during debriefing when they were told that the balloon photo was a fake. These comments suggested that subjects believed that the false event had occurred. In addition, three judges who read interview transcripts (which were disguised to conceal condition) determined that 71% believed that they had taken the hot air balloon ride. Together, these results suggest that the false memories in this study were not the result of subjects' trying to please the interviewer.
Event Recall
Subjects' recall of true events was near ceiling, 97% by Interview 3. For the false event, three judges (again, blind to the photo/narrative assignment) used Lindsay et al.'s (2004) criteria to rate whether each subject reported (1) no images, (2) images only, or (3) memories of the false event. To be put in the images only category, subjects' reports must have described images associated with the false event, but those images need not have been experienced as memories of the event per se. The memories category required subjects to report remembering the false event and details about the event that were not depicted in the doctored photograph or outlined in the false narrative. Judges concurred on 82% of categorizations with a high confidence rate of 2.8 (SD ϭ 0.5; 1 ϭ low confidence, 3 ϭ high confidence); they resolved disputes by discussion. 2 When asked to indicate which condition they believed subjects were in, judges were at chance [t(43) ϭ .74, p Ͼ .05].
The primary question in this study was whether false photos or false narratives were more likely to elicit false memories. As Figure 3 shows, narrative subjects were more likely to generate some false information-either images or memories-about the event [χ 2 (1, N ϭ 44) ϭ 5.10, p ϭ .03]. At Interview 3, 82% of the narrative subjects reported at least some information about the hot air balloon ride; 50% of the photo subjects did so (see Table 1 for sample reports). No subjects reported false information at Interview 1, prior to guided imagery, and the false recall rate of 50% in the photo condition replicates that in Wade et al. (2002) .
There are three important findings from the narrative group. First, their false recall rate was higher than that in any peer-reviewed memory-implantation type study, both at Interview 1 (after guided imagery) and at Interview 3. Second, photo subjects tended to remain in the same memory category across interviews, whereas narrative subjects were more likely to shift categories [41% vs. 73%; χ 2 (1, N ϭ 44) ϭ 4.63, p ϭ .03]. Third, when subjects changed memory categories, more narrative subjects tended to move toward creating memories than did photo subjects [55% vs. 27%; χ 2 (1, N ϭ 44) ϭ 3.44, p ϭ .06]. These results suggest that narratives are better than photographs at eliciting false memories.
Qualities of the False Reports
If narratives facilitate imagination more than do photographs, allowing subjects to incorporate personal knowledge, we should see improving quality in aspects of narrative subjects' memories and a greater tendency to speculate about where the balloon ride had happened.
Quality of memories. As Table 2 shows, narrative subjects tended to report that the quality of their memories improved, although not significantly. However, a clearer picture emerges when we look at the data in a different way. For each of the eight measures, we calculated the percentage of subjects who reported increased rat- ings from Interview 1 to Interview 3. Figure 4 shows that in seven out of eight measures, more narrative subjects experienced increasing memory quality compared with photo subjects; a paired t test treating measures as cases was significant [mean difference ϭ 15.38%; t(7) ϭ 4.79, p Ͻ .01, SE ϭ 3.21]. These two ways of examining the data suggest that narratives enhanced subjects' memories of the event more than did photographs.
Speculation. If narratives provide greater support for speculation, narrative subjects should be more likely to provide details about where the balloon ride took place. Three judges determined whether subjects described a location (with 93% agreement). Narrative subjects were more likely than photo subjects to provide a specific location [14% vs. 0%; χ 2 (1, N ϭ 44) ϭ 4.38, p ϭ .04].
Taken together, these results support the idea that false narratives gave more free rein to the imagination and permitted more infusing of personal knowledge. More tentative evidence comes from the quality ratings that subjects gave true memories. Table 3 shows that as with false events, true narratives produced higher ratings than did true photographs. We are reluctant to draw too much from these data because (1) true events were idiosyncratic across subjects, and (2) the distribution of true photos and narratives is unbalanced. However, the ratings for the true events illustrate the same sort of pattern as the false events.
Confidence
Subjects who generated some information about the balloon ride were similarly confident that it had occurred, regardless of medium [M narrative ϭ 35% (SD ϭ 27) vs. M photo ϭ 29% (SD ϭ 16); t(27) ϭ .26, p ϭ .78]. What are we to make of this null effect for confidence? Narrative Um. Okay I think it was at the XXX School Yeah, I can definitely get a picture of it, yeah. Fair. Um, and I didn't want to go up in a Yeah, it probably would have been windy out balloon. Um. I vaguely remember being in there, lots of people at the carnival and um, it and my mum sort of telling me that we yeah, sort of, cuz I can see the balloon as weren't actually going to fly away because having one of those sort of basket bits at the there were ropes holding it. I didn't believe bottom, um, can't remember too much more. her and I was really scared that we were going to fly away and be stuck up in the air. And my dad was laughing but I was really mad at him because I just wanted to get out. I was really, really scared. Um, and it was cold and the wind was blowing in my face and there were quite a few people around. I could see quite a few people.
Photo
We're in this hot air balloon. Um, it was a I sort of feel like I can picture a big crowd . . . nice day, sunny day. Not sure if it was like a Yeah. Sort of in, outside the balloon but it's slow, cool breeze coming from that only very vague. I think, and I can, I can sort of direction. Cuz the sea is over there. Um, as feel how it would feel to be in a hot air balloon I look straight I can see sort of, there's like but I know I went on one when I was older and a park below us and in the distance over that's probably what I'm remembering. I can't there there's sort of like Palm trees, you really . . . I can't remember that particular know those Palm tree things. Um, I can see experience. I sort of feel as if I would have mum down by the car. She's like watching been quite scared. But that's all. us but she's not comfortable watching us. She's scared of heights. So I had a bit of a laugh about that. Um, and yeah, the car park is over there [subject points ahead] sort of towards the back. Um, that's probably all I can tell you. We're not very high off the ground . . . . And we're not really moving either, we're just sort of hovering up above the park. On the one hand, we might conclude that confidence alone has no mediating role in the formation of false memories. On the other hand, this confidence question does not tap into a qualitative aspect of memory: it asks, simply, how confident subjects are that the event occurred. Confidence was low compared with real events (M ϭ 86%, SD ϭ 24) and in line with (although somewhat lower than) confidence in other implantation studies. Why should confidence be rather low even in subjects who remember at least something about the balloon ride? We suspect that asking subjects to evaluate their memories on nine dimensions may have depressed their confidence. Introspection can influence one's judgments, reasoning, and memory (Wilson & LaFleur, 1995; Wilson & Schooler, 1991) . Likewise, asking subjects to evaluate their memories may have focused their attention on details that were difficult to reconcile with their memories and thus diminished their confidence. Such an outcome is all the more likely, given that subjects were comparing genuine and more familiar events with a false one.
Memory Work
We asked subjects how many times they worked at remembering the events during the study. Subjects who spent more time working at remembering the false event were marginally more likely to experience a false memory (Hyman & Pentland, 1996; Read & Lindsay, 2000) . Those who remembered something about the event engaged in memory work 6.7 (SD ϭ 3.9) times, and those who remembered nothing reported 5.5 (SD ϭ 1.6) times ( p ϭ .06). However, narrative and photo subjects did not engage in different amounts of memory work [M narrative ϭ 6.8 (SD ϭ 4.0) vs. M photo ϭ 5.8 (SD ϭ 2.5), p ϭ .30]. Thus, the idea that narrative subjects worked harder at remembering the false event than did photo subjects does not adequately explain our findings.
Photos Versus Narratives as Memory Joggers
We asked subjects whether photographs or narratives were better at jogging their memories during the study. Interestingly, narrative subjects said that photos were better cues, whereas photo subjects said that narratives were better cues [χ 2 (1, N ϭ 44) ϭ 19.49, p Ͻ .01; Φ ϭ .67]. We suspect that this pattern is the result of an availability heuristic (Tversky & Kahneman, 1973; Winkielman, Schwarz, & Belli, 1998) . Subjects may have decided which medium was better at jogging their memories by evaluating their recent and difficult experience in recalling the hot air balloon ride. Because everyone had difficulty remembering the false event at first, when faced with the forced choice between whether narratives or photos were better at jogging their memories, subjects might have attributed their memory difficulties to the inadequacy of the cues they were given. Thus, they might have reasoned that they would have remembered the event more easily if given the other medium. Considered as a whole, our results lead us to conclude that narratives influenced false memory development more than photographs did. One possible counterexplanation for these results could be that narrative subjects did not have more false memories but simply reported details that our judges thought sounded like false memories. In other words, they provided more details because the narrative lacked them, whereas photo subjects would not have felt obliged to simply parrot details in the photograph. Such a mechanism predicts that narrative subjects should have used more words to describe the false event. However, photo and narrative subjects used the same number of words [M narrative ϭ 156.9 (SD ϭ 88.0) vs. M photo ϭ 134.1 (SD ϭ 105.1); F Ͻ 1]. Thus, our results do not square with this counterexplanation.
Instead, our data fit with a fluency account of false memory development. Narratives demand more kinds of behaviors that increase fluency and thus elicit more false memories than do photographs. In the autobiographical memory literature, our results help to refine Mazzoni, Loftus, and Kirsch's (2001) model of false memory development. In their model, false memories develop if subjects first come to see the event as plausible, then come to believe that the event happened to them, and finally mistake their internally generated information for a real experience. How does the Mazzoni et al. three-step model apply to our data? We have no data on plausibility judgments, but we did find that subjects' confidence was the same in both conditions. Thus, we might infer that plausibility was also the same in both conditions. We might hypothesize, then, that something happens at step three to draw the power away from photographs and into narratives. That "something" could be related to fluency. If narratives make it easier for subjects to construct information about the event, that information will be processed more fluently, feel more familiar, and be more likely to be mistaken for a real experience. Future research should be directed at examining how different mediums of evidence can affect fluency.
Finally, researchers have become increasingly aware of the storylike nature of our personal experiences (Neisser, 1986; Pillemer, 1998; Singer & Bluck, 2001) . A narrative, whether true or false, flows with a purpose and tells a story. By contrast, a photograph is a snapshot of time, a memory atom. And, as the poet Muriel Rukeyser once observed, the universe is made of stories, not of atoms.
